Persistence of SARS-CoV in bat feces (Rhinolophus ferrumequinum) and implications for the ecology of SARS-CoV related viruses in nature  by Le Gouil, M. & Manuguerra, J.-C.
l of In
T
F
S
D
T
R
T
S
b
R
T
1
2
h
b
o
s
p
d
s
a
d
g
n
(
w
u
t
1
b
e
b
s
t
C
b
t
d
i
s
b
t
l
m
r
n
h15th ICID Abstracts / International Journa
ype: Poster Presentation
inal Abstract Number: 46.036
ession: Emerging Infectious Diseases
ate: Friday, June 15, 2012
ime: 12:45-14:15
oom: Poster & Exhibition Area
he status of zoonoses in Azerbaijan during Soviet and post-
oviet governance: analyzing space-time patterns of human
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Republican APS, Baku, Azerbaijan
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Background: In Azerbaijan the collapse of the Soviet Union
as brought about major alterations in the livestock sector. The
reakdown of collective and state farms led to the privatization
f farms, which has resulted in diminished livestock control mea-
ures further contributing to the occurrence of human disease. The
urpose of this study was to examine space-time patterns of inci-
ent human disease during Soviet and post-Soviet governance to
tudy the possible re-emergence of two major livestock zoonoses,
nthrax (Bacillus anthracis) and brucellosis (Brucella spp.).
Methods: Incident human anthrax and brucellosis data were
ivided into two 10-year study periods, one representing Soviet
overnance 1983 to 1992 and one representing post-Soviet gover-
ance 1993 to 2002. The bivariate and univariate Local Moran’s I
LISA) were used to identify hotspots of disease. Linear regression
as used to test for temporal trends and the Signed Rank test was
sed to identify differences in disease rates. SaTScan was used to
est for spatial variations in temporal trends.
Results: Results show there were 1,882 cases of brucellosis and
75 cases of anthrax during the Soviet period and 5,731 cases of
rucellosis and 250 cases of anthrax in the post-Soviet period. Lin-
ar trendanalysis showeda relationshipbetween timeand incident
rucellosis R2= 0.65. The Signed Rank test indicated a statistically
igniﬁcant difference in the incidence of brucellosis between the
wo time periods p< 0.05, but no difference was found for anthrax.
lusters were found during each time period for both anthrax and
rucellosis indicating local hotspots of disease. Bivariate LISA iden-
iﬁed hotspots that were stable showing areas of high incident
isease in period 1 clustering around areas of high incident disease
n period 2. Rayons identiﬁed by SaTScan were found to contribute
igniﬁcantly to the increasing temporal trend for both anthrax and
rucellosis.
Conclusion: Political and economic changes represent a threat
o public health. The increased rates of disease following the col-
apse of the Soviet Union highlight the need for sustained livestock
anagement and the potential for the emergence of new or cur-ent infectious diseases if current veterinary policy initiatives are
ot successful.
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Persistence of SARS-CoV in bat feces (Rhinolophus ferrume-
quinum) and implications for the ecology of SARS-CoV related
viruses in nature
M. Le Gouil ∗, J.-C. Manuguerra
Institut Pasteur, Paris, France
Background: Likemost pathogens that infect human, the Severe
Acute Respiratory Syndrome Coronavirus (SARS-CoV) is highly sus-
pected to originate from wildlife. Indeed, the connexion to bats
has been extensively discussed. This diversiﬁed group, accounting
for 20% of living mammals species, has been recognized to harbor
a great diversity of alpha and betacoronaviruses, some of which
being very close to the SARS-CoV. Unfortunately, the ways and
modalitiesof transmission frombats toothermammals remaincur-
rently unknown and more globally, the ecology of coronaviruses in
wildlife is poorly described.Onekeypoint of the cycle of airborneor
fomite-dispersedviruses is their ability to surviveoutside their host
and to persist in potentially deleterious environment before reach-
ing the next host. Concerning SARS-CoV, and considering the viral
load detected in feces by molecular methods, it has been hypoth-
esized that feces could act as fomites in a fecal-oral transmission
model based on comparisonwith othermost studied coronaviruses
such as gastro-enteritis associated coronaviruses infecting human,
pig or carnivores.
Here we address basic questions on SARS-CoV survival in insec-
tivorous bat feces that can be determinant for the virus evolution
in nature by having incidence on the spill-over, the ways of trans-
mission and the capacity for bats to act as passive vectors. This
also contributes to evaluate the infectious status of bat guano that
is exploited and distributed as high quality fertilizers in many
countries such as Thailand. Moreover, data on virus survival may
facilitate the isolation of wild-type viruses.
Methods: The persistence kinetic of SARS-CoV in droppings
was evaluated by titration on VeroE6 cells. The viral ultrastructure
was monitored by electron microscopy. The genome presence and
degradation was investigated by qRT-PCR and standard RT-PCR on
several genes.
Results: The contact with bat feces induced several modiﬁca-
tions of the ultrastructure of the virus associated with a dramatic
loss of titer while the genome remained detectable and relatively
preserved.
Conclusion: This study demonstrates that solutes contained in
insectivorous bat feces render its unsuitable fomites for SARS-CoV,
making the fecal-oral route unlikely to account for transmission of
SARSr-CoV in this group. Alternatively, transmission to carnivores
may have occurred through predation behavior.
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